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BEFORE THE PUBLIC UTILITIES COMMISSION

OF THE STATE OF HAWAII

In the Matter of the Application of

PUBLIC UTILITIES COMMISSION DOCKET NO. 2008-0273

Instituting a Proceeding to Investigate the
Implementation of Feed-in Tariffs.
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TAWHIRI POWER LLC’S
SUBMISSIONS OF INFORMATION
TO THE HONORABLE PUBLIC UTILITIES COMMISSION OF THE STATE OF HAWAII:
Pursuant to the Hawaii Public Utilities Commission’s (the *Commission’) Order
Granting The County Of Hawaii’s Motion For Approval To Amend its Status As An Intervenor
To A Participant, Filed On April 8, 2009; Granting The City And County Of Honolulu’s Motion
For Approval To Amend its Status As An Intervenor To A Participant, Filed On April 8, 2009;
Amending Hawaii Holdings, LLC, Doing Business As First Wind And Sempra Generation’s
Status As Intervenors To Participants; And Amending The Schedule In This Proceedings, filed
herein on April 27, 2009 (“*Procedural Order II""), TAWHIRI POWER LLC (“TPL") hereby
submits to the Commission its Submissions Of Information. Further, attached hereto as Exhibits
“A" through "D and made a part hereot, are the supplements to the aforesaid Submissions Of
Information prepared by TPL’s two (2) Consultants and Expert Witnesses, Dr. Mohamed El-
Gasseir and Mr. Harrison Clark, with respect to the same. The Curricula Vitae of Dr. El-Gasseir
and Mr. Clark were provided to the Commission on April 8, 2009, and a courtesy copy of the

same is attached hereto as Exhibit “A” and made a part hereof.




L. ADDITIONAL COST TO SMALL WIND FACILITIES TO
REMOTELY CURTAIL THEIR GENERATION.

In the afternoon session of Panel [, Mr. Harrison Clark was asked by Moderator Scott

Hempling (“the Moderator™) if he knew what the additional cost to small wind projects would be

if communications and hardware/software controls were installed to enable them to be curtailed

from a remote location. Tr. Vol. I, p. 309-10. This inquiry was a follow-up to TPL’s Response

to Information Request No. 57 from The National Regulatory Research Institute (“NRRI") filed

herein on March 16, 2009. Since Mr. Clark was testifying via Conference Call, his answer to

this inquiry could not be readily discernable. Id. at pp. 310-13.

TPL has requested Mr. Clark to conduct further research on the aforesaid inquiry to

provide a more useful answer to the Commission. In that regard, the following is offered by Mr.

Clark:

Normally, utility system control and data acquisition (SCADA) systems
that communicate over utility-owned transmission lines or fiber or microwave
systems are used for such tasks. However, because SCADA systems typically
service only transmission and distribution substations they are directly useful only
for the larger generating plants and not for locations on distribution feeders. For
larger plants controlled by SCADA systems, equipment costing several thousand
dollars must be added at the interface between the SCADA system and the solar
or wind plant.

Direct load control has been widely implemented on distribution systems
across the country for approximately $100 per customer. Radio signals have been
generally accepted for some time, and is the technology presently being utilized
by Pacific Gas & Electric’s (PG&E) Smart AC demand control program which is
anticipated to serve 400,000 of PG&E"s 1.5 million customers. These radio

systems allow virtually instantaneous response. In such applications, a single




radio transmitter is normally used to control hundreds or thousands of air
conditioners. However, digital encoding allows radio signals to control specific
devices such as individual solar or wind plants where individual curtailment is
desirable. For instance, a utility SCADA system would deliver curtailment
signals to the applicable distribution substation(s) and immediately thereafter,
those signals would be relayed by radio to solar and wind plants served by the
targeted distribution substation(s).

A limited system serving only a few dozen, or a few hundred solar or wind
generators, would be significantly more costly because of diseconomies of scale.
Nonetheless, that limited system would probably cost less than $1,000 per
generating unit. In other situations where solar and wind plant controls could
complement a modern metering infrastructure (AMI) or a demand response
system capable of reaching most customers, the cost would be only a few hundred
dollars per generating plant.

Due to the capabilities of the internet and fiber optic cable, coaxial cable,
and digital subscriber line (DSL) technologies, anyone could program their home
digital video recorder from their cell phone while enjoying a meal at a restaurant.
Moreover, voice over internet protocol (VOIP) allows world-wide voice
communication without any discernable delay may be used for remote-control
applications that once required phone lines employing audio tones. Such newer
and improved technologies are designed to be economically tasked to
instantaneously adjust or curtail the output of small solar and wind plants. Even
an independent internet based system designed specifically for solar and wind
plant control in a HECO system would be relatively economical, costing less than
$500 per plant provided a few hundred plants were involved. The security of
such systems may be of concern. However, this type of communication is as
secure as email and VOIP services and may be further protected with encryption
1o Increase security.,

In summary, the costs to install remote curtailment mechanisms in FiT
generators will depend on the number of plants in service, the extent to which

those plants are dispersed across the system, whether individual plant controls
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would be required, and the rate of growth in plant installations. Depending upon
those factors, the costs would probably be a few hundred dollars per generating

unit. However, in no event should the cost be more than $1,000 per plant.

I1. EXPLANTION FOR VARIABILITY IN INTERCONNECTION

COSTS AS A STEP FUNCTION OF GENERATOR RATING.

In the afternoon session of Panel II1, Dr. El-Gasseir advised the Commission that
the interconnection costs of a FiT Generator “is sort of the step function of the size of the
machines.” Tr. Vol. II, p. 255, In other words, and as previously set forth in TPL’s Response to
Information Request No. 52 from NRRI filed herein on March 16, 2009, “if you increase just one
kilowatt above a certain limit, it becomes pretty heavy [(i.c. costly)] until you reach the 99"
percentile before you get into the other level of initial cost.”” 1d. at pp-255-56. The Moderator
requested Dr. El-Gasseir to reduce to writing the “specific information request that [TPL] had

concerning the relationship between interconnection costs and project size”. Tr. Vol. I, p. 257.

Pursuant to the Moderator’s request, TPL explains that there are two components

to interconnection costs:

o The costs associated with the essential equipment for the projects
such as metering cabinets, protection equipment, and switching
and communication devices that link to the utility substation or

control center, etc.
o The costs or credits reflecting the system reinforcement required
with different levels of new generating capacity depending upon

the location(s) of their interconnection to the utility’s system.



The first category involves interconnection requirements utilities typically
prescribe for independent power projects (IPPs) as well as in-plant distribution equipment. Such
requirements uniformly apply to all IPPs regardless of location; varying primarily with voltage
levels and to a lesser extent other factors such as the number of individual solar panel systems or

wind turbines.

The second category of interconnection costs focuses on the utilities transmission
and distribution lines, and associated substation, and switching, protection and communications
equipment. Exhibit “B” examines those possible components and the variables that affect their
costs. TPL submits that the HECO Companies should provide sufficient information regarding
this second category to facilitate the unbundling of interconnection costs from the other project

development capital requirements. This step is essential to an equitable and efficient design of

PBFITs.

This second category of interconnection costs (or credits) is a totally unknown
quantity for [PPs and has been a major impediment for renewable energy development in many
states, including Hawaii. If timely and sufficient information in this area is made available by
the host utility, an investor will be able to readily determine the interconnection equipment
described in Exhibit B required for its renewable energy project. On the other hand, there is
virtually no chance of identifying the costs of system reinforcements related to a proposed
project without a concerted effort by the host utility to have available that information formatted

on a location-specific basis.

Having reasonably informative estimates of the total cost of interconnection for
any specific candidate site and generating plant size is as vital for evaluating the economic

efficacy of a contemplated project as it is vital for designing efficient tariff rates. This is due to
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the “lumpiness” of such costs and their variability depending upon project size and location as
illustrated in Table 1. The hypothetical example in Table 1 involves a situation where a utility
foresees four levels (steps) of system reinforcement costs (SRCs), each reflecting a tier (range)

of total new generating capacity additions at a given location.'

TABLE 1

HYPOTHETICAL ILLUSTRATION OF THE STEP NATURE OF
INTERCONNECTION COSTS

- Genarator System Reinforcement Costs
T 1 size (kW)
Total Dollars Dollar per kW
0.00 0 0
1
9.99 0 0
10.00 100,000 10,000
2
99.99 100,000 1,000
100.00 200,000 2,000
3
499.99 200,000 400
500.00 400,000 800
4
5,000.00 400,000 80

Clearly, the consequences of lacking such information in advance include:

" In real applications, there might be cases with only one or two tiers.
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o Developers wasting valuable time and resources designing a project, preparing the
application for interconnection, and then waiting for the utility to determine the
required system upgrades and costs only to learn that the interconnection costs would
render the proposed project uneconomical. For instance, as indicated by Table 1,
investing in a 500-k W generator instead of selecting a 499-k'W facility could double

the SRC component of the interconnection costs for the unsuspecting developer.’

o Impossibility of a FiT rate schedule being effective when interconnections ranging
from zero to $10,000 per kW, or more, remain hidden behind yet-to-be performed

System Reinforcement Studies (SRSs).

Sound PBFiT design and efficient developer participation require the following

approach to resolving this interconnection conundrum:

1. Unbundling of interconnection costs into: (i) plant-side-of-the fence

equipment requirements, and (ii) utility SRCs;

2. Determination of the generic (universal) interconnection requirements by

voltage class and other factors; and

3. Determination and publication of the SRCs on an annual basis in a manner
similar to the Phonebook concept adopted by the California Public Utilities
Commission (CPUC) for its Standard Offer process as documented in Section

I11 of this Submissions of Information.

Once the information from the above Steps 2 and 3 are made available, the

* This situation could result when that extra kW breaks a threshold requiring re-conductoring of the transmission
line.
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Commission could proceed with structuring PBFiT rates that will better encourage renewable
energy growth by minimizing the risk of over-subsidization, while reducing developer costs and
risks. It should be noted that identifying and quantifying system reinforcement costs in this
transparent manner will also assist the Commission in resolving the issue of who will pay, and
how to pay, such costs, especially when multiple developers are involved. The time to resolve
this issue is the present, and the aforesaid provides a cogent reason for limiting FiT

implementation to trial applications of one or two years.

III. INFORMATION CONCERNING HECO COMPANIES’
INTERCONNECTION REQUIREMENTS MODELED AFTER THE
CALIFORNIA PHONEBOOK EXAMPLE.

In the afternoon session of Panel IV, Dr. El-Gassier suggested “the phone book
[method] in California™ as a means to facilitate the interconnection of Project-Based Feed-In-
Tariff Generators (“"PBFiT Generators™) to the utility’s grid (“Phonebook™). Tr. Vol. I1I, p. 181-
84. Essentially, the phonebook concept involves identifying all locations for interconnection by

a developer and specifying the following information for each identified location:
o The required interconnection voltage level;
o The maximum generating capacity permissible at that interconnection;

o The cost or credit representing the monetary value of the system reinforcement
impacts associated with different tiers of total interconnected generating capacity; and
o Other related information.

Such phonebook information would be made available equally, and in a fully transparent

manner, to all potential developers on a regular basis with annual updates to reflect the latest
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system changes. Potential PBFiT generators, as well as participants in other renewable energy

development programs, would then use that information to evaluate and compare the economics

of candidate locations for their projects. Attached hereto as Exhibit “C” is a proposed
Phonebook format that may be utilized as an initial template for the HECO Companies. This
format is modeled after the Phonebook concept used in California prior to the restructuring of its
electric power industry. In addition to the information requirements outlined above, Exhibit C
includes loss factor data to enable further locational cost/benefit differentiation between

alternative sites.

By service of an electronic copy of this Submission of Information, the HECO
Companies are requested to respond directly to TPL regarding whether the information presented
in the proposed format would be acceptable for public dissemination and what changes if any
should be made.”

The Moderator requested the citation for the California Public Utilities
Commission (“CPUC”) records concerning the Phonebook concept to facilitate interconnection
with Independent Power Producers. That pertinent citation is CPUC Decisions 92-11-060, 92-
12-021, 92-09-078 and 93-03-20. Exhibit D provides a copy of a page from the Phonebook

developed by Pacific Gas and Electric Company in response to CPUC directives.

¥ The Moderator suggested TPL discuss with the HECO Companies whether they would be able to provide the
requested information for inclusion in the Phonebook. Tr. Vol. 111, p. 183. According to the Moderator, this “would
be very useful to the Commission.” 1d.

g




Confidential Information
Deleted Pursuant To
Protective Order Filed on
January 6, 2009

IV.  TPL’s GENERATION IN 2007 AND 2008 IN RELATION TO ITS
CURTAILMENT BY HELCO FOR THOSE YEARS.
Also in the afternoon session of Panel [V, Mr. Adam Pollock from NRRI asked
Dr. El-Gasseir for the “percent of the time that the Tawhiri wind farm would otherwise be
running [if it were not] currently curtailed?” Tr. Vol. IIl, p. 218. Dr. El-Gasseir responded that
HELCO curtailed TPL by 12,000,000 kilowatt hours in 2007 and 18,000,000 kilowatt hours in
2008. Id. at p. 219. Since Mr. Pollock further requested information concerning the total
generation for those years, Dr. El-Gasseir agreed to provide the same to the Commission under

protective order. Id. In that regard, the total generation of the Pakini Nui Wind Farm for 2007

was (i 1o watt hours, and D for 2008.

V. REQUEST FOR GE STUDY CONCERNING SYSTEM

RELIABILITY.

In the morning session of Panel VIII, Dr. El-Gasseir responded to Commissioner
Leslie H. Kondo’s observation concerning the lack of detailed expert testimony on reliability at
these Panel Hearings by pointing out the failure of the HECO Companies to provide the type of
information needed to enable such contribution. He cited in particular the lack of access to “a
study that was done by General Electric, very recent study by people [he knew] personally.” Tr.
Vol. V, pp. 103-04. According to Dr. El-Gasseir’s recollection, TPL had previously requested

access to the aforesaid study that was recently performed by General Electric to evaluate system
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reliability impacts of high renewable energy penetration (the “GE Study”). See Id. at 104.
Specifically, TPL’s Information Request No. 11 directed to the HECO Companies and Consumer

Advocate (“TPL-IR-11") states:

Please provide documentation of the following examples you cited in your
response to Haiku Design & Analysis’ Information Request No. 5 To HECO
("HDA/HECO-IR-57) as evidence of the measures already taken by HELCO to
improve it “ability to effectively integrate existing and new variable generators”
with respect to:

a. “modifications to the HELCO AGC system to reduce the
responsiveness of the system to short term fluctuations in power output
of as-available generation to avoid overcompensating for these types
of fluctuations;”

b. “modifications and tuning of the control systems for HELCO
generating units to increase their responsiveness to respond to
fluctuations in as-available generation output;”

(gl

“increasing the regulating reserve carried on the HELCO grid to
provide greater upward ramping capability of online generators to
respond to sustained drop offs of as-available generation;”

d. “HELCO transmission projects which have increased east-to-west
transmission capacity that also allow for greater operating flexibility of
dispatchable generation to reduce excess energy and curtailment of as-
available generation;”

e. “a HELCO system stability study to define the minimum amount of
steam generation (i.e., generation with higher rotational inertia) that is
required to run at all times to ensure the stability of the system during
typical emergency events such as transmission system faults, thus
allowing better understanding and quantification of the amount of
wind and PV energy (i.e., generation with very little to no rotational
inertia) that the system can reliably accommodate;”

f. the system studies being undertaken “to better understand what
additional modifications are needed in operating practices and existing
generation and T&D equipment, as well as the types and attributes
needed from new demand response programs and generating units in
order to increase the grid's ability to integrate as available generation™;
and

g. The study being initiated “to research and develop wind forecasting
capabilities that predicts periods of higher risk for large and rapid wind
ramping events using available meteorological data available for the
Hawaii Island system.”
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| Emphasis added].

In response, the HECO Companies disclosed the existence of two (2) EPRI
reports. Those reports were: (1) EPRI Evaluation of the Effectiveness of AGC Alterations for
Improved Control with Significant Wind Generation, EPRI, Palo Alto, CA: 2007. 1018715; and
(2) Evaluation of the Impacts of Wind Generation on HELCO AGC and System Performance —
Phase 2. EPRI, Palo Alto, CA: 2009. 1018716 (“EPRI Reports™). Although it is not clear
whether the EPRI Reports are related to the GE Study referenced by Dr. El-Gasseir, these
documents should have been provided to TPL pursuant to TPL-IR-1 1.* In any event, since the
citations to the EPRI Reports were included in the HECO Companies’ response to TPL-IR-11,
TPL contacted EPRI directly for the same. In doing so, TPL was advised the EPRI Reports were
“unavailable because they were out of circulation — inactive.” Therefore, the HECO Companies
are requested to provide copies of the EPRI Reports, the GE Study, and the system impact
planning studies performed by Electric Power Systems Inc.®, to Counsel for TPL on or before
May 12, 2009, in order that their contents thereof may be incorporated into TPL’s Opening

Brief, if appropriate.

VI. COMMENTS ON INFORMATION REQUESTS OF THE
NATIONAL REGULATORY RESEARCH INSTITUTE DATED
MAY 7, 2009

Requests # 1, and 5 through 8: TPL has no comments at

*'The HECO Companies did not object to the production of the EPRI Reports on grounds of confidentiality, or that

they were contractually prohibited from disclosing the same. Therefore, the EPRI Reports should have been
rovided to TPL on or before March 13, 2009. They were not.

" These studies were also referenced by the HECO Companies in their response to TPL-IR-11 (i.e. part e) at page 2

of 4).
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this time on the issues raised in these requests.

Request # 2: Should the FiT be extended to incremental

expansions of existing projects? HECO indicated technical or
administrative difficulty in determining how much power would
come from incremental additions. We asked HECO and developers
to describe to what extent would this be possible?

TPL Response: As a matter of principle, TPL believes all developers and projects
should be afforded equal opportunity to choose between different renewable development
programs. There is no technical impediment to determining the extent to which power may be
received from incremental additions. A separate metering and settlement arrangement could be
set up. It may be possible to agree on using a simple capacity-ratios based mechanism to allocate
production contributions and payments. The consequent increase in administrative costs would

not be materially different from those associated with a new stand-alone facility.

Request # 3: What reliability standards could HECO

craft to add transparency, i1f not predictability, to HECO’s
reliability determinations for FiT applicants?

TPL Response: TPL believes the real need is for streamlining system planning
and system impact studies in a fully transparent manner and to provide interconnection capability
and costing information on a regular basis to all developers. This goal may be achieved without
compromising reliability performance. TPL’s proposed Phonebook approach would accomplish

this as described earlier in this Submissions of Information.
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Request # 4: We asked HECO if it would be possible to

provide better circuit-level data to developers so that they can
predict where IRS studies would be triggered. HECO indicated
that they only have SCADA data for 20% of circuits. This issue
may be outside the scope of the FiT, but is something that the
utility and developers should address to improve the FiT's
implementation.

TPL Response: The proper solution is the approach TPL has described in

Sections Il and 111 of this Submissions of Information.

VII. COMMENT ON THE NATIONAL REGULATORY RESEARCH
INSTITUTE QUESTIONS TO BE ADDRESSED IN BREIFINGS

TPL commends the NRRI for identifying and articulating the essential issues for
the briefing phase of this proceeding. We intend to address the most pertinent ones in TPL’s

Opening Brief.

Respectfully submitted.

DATED: Honolulu, Hawaii, May 8, 2009.

o P TR et

HARLANY. KIMURA

Attorney for Movant
Tawhiri Power LLC







HARLAN Y. KIMURA

Attorney At Law, A Law Corporation
Tel (808) 521-4134 Central Pacific Plaza E-mail hyk{@aloha net
Fax 1808) 521-0361 220 South King Street Suite 1660
Honolulu, Hawan 96813

Apnl 8 2009

The Honorabie Chairman and Members of the
Hawan Pubhc Utihties Commussion

4065 South King Street

Kekuanaoa Building. Room 103

Honolulu HI 96813

Attn® Stacy Kawasaki Djou Esq

Re:  Docket No. 2008 0273 - In the Matter of Public Utiities
Commission Instituting a Proceeding to Investigate the
Implementation of Feed-In Tanff: Curncula Vitae of Tawhun
Power LLC's Expert VWitnesses

Dear Comrussioners and Comnussion Staff

Fursuant to Chairman Carlito P. Caliboso s letter dated April 7
200%, altached please find the Curricula Vitae of the Expert Withesses for
Tawhir Power LLC

If you have any questions regarding the above. or enclosed. please
feel free to contact the undersigned. Thank you for your assistance with this

matter

Very truly yours

PP - TP NS

S Harlan Y Kimura

Atlachiments

ce Service List (w/ attachment)
Tawhin Power LLC (w/ attachment)
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Reactive Planning and Voltage Collapse Experience

W hle performime plannine stadies for the greater Sae Paulo arca in 1973 My Clark receznized the
potental for fosw voltages, moter stalling, and system break-up Tor certamn conmaencies. Ve comed the
term yvodlage collapse™ and proceeded to confivm the problem throueh somudations using detniled Load
models e des cloped QN curve analy sis o help deline reactive requirenments  Lawo Lirge synclronous
condensers were wistalled woreduce eish of voltage collapse. Mr, Clark alse recommeended the Hirst ever
use ol ppdervaliee Toad sheddime. This was o landmark efTort i that it detined the nature of the voltage
collapse prablem, proy ided termmology and tools to address i and developed solations. Shorty after this
etlore Mro Clark seas mstrwmental i PSS development of the mdustrs “s fiest Tone-term smulation

capabihiy B the stady ot the =slow dynamics™ ol yoltage collupase.

Me Clarh swent on to conduet numerous reactine planning and voltage cellapse studies. He retined the
convept ol undersoltage load shedding and demonstrated ity effectivencss in ses eral long-term simulation
stadies tor chients facing soliapee collapse problems. He contributed to all cardy TEE LD tatorals and
workimye gronp etlorts todefme the voltage collapse problem and its analyses and selutions. e was o
frequent speaker at BPRICNSE and WSCC Seminars on the Voltaee Collapse probiem,

e Tase S Clark prepared the PEVolee Course™ which covered reactuve planning and i particular
the nanre of the volu

¢ vodhipae problem and it s analysis and solutions  This course reached more than

LOOO students i ses eral dozen conntries.

Lo t09 ) My Clnk Delped Centeanl Power and Tight understand an incident on therr sy stem (Corpus
Chiestie snd southward b that v olved “transient s eltage colfapse™ swheram motors slow satficiently
drring o fauit that tie system s unable to re-aecelersate them, s siane effort also revcaled a traditional
voltaee collapse problem wohe Broswnsvilie area near the Nexican border

B additron o hs carly TEEE commbutions, M. Clark has sworitten articles an the soltaee collapse probiem
and on voltage coterie requirements. He has regalarly advised chieots that voltage problems wall be
overtoohed 1t stadies e limated o the contingencies normally assecited swith therneal and angutar
stabnhity crntena

Blackout Analysis Experience

Mrec Clirk™s suceesstul career in the planning af rebable transmission systems has been in part the result of
Hest-land expenience swoath sy stem Bailures, Ths mvestizavons of blackouts and major disturbances have
cyuipped hinto prepare elteciy e reliabihity eriteria and ensure that those erreria are adequately applicd.

WASCC 19960 N Clark was appomted to the Blue Ribbon Panel 1ormed 1o examine the twa 1996 events
that catsed WSCC break-up and widespread Toss of load e was one of three experts on the pancl with
reactne phimmmne and voltage stabiliny experience He prepared o dissenting opimion letter which was
published with the Pancl Report

Sauthern Caltfornia 1996 Che of the two 1996 WSCC-wide events cascaded imto asnpnlar imstabiliny and
voltaee collapse ina Loee arce of Southern Calitorna Mr Clark investizated these events tid thenr
mpact on large mdustrial customers,

n 7 . 3 i . : - =
i 9920 Lo outages resulted i unexpected cenerating plunt responses and blackout. Governor
overspeed protection caused power sw mes and voltage regulitors on mianual control alloswed voltage
collipse M Clirk recomumended tests and operating practices o reduce the rish of such surprises in the
e,
Thture

Sadi Arabic 19900 Anealar mstabilioe thist cavsed Blachout s rseed 1o madegquate protection o FHIV
lines
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Central Amercn 19960, Ta stody oomprove reliebihity i sis ol the seven countries ol Central Americu,
M Clark reyiewed recent disturbances and guided the development of sy sten aparades and an
ntereonnection oo improse refabthiny and cconamie operation

New lersey 1970 N mediim saltage sebsbatan bron-down resubied i extended owtaees o area
cistamers M Clark exanuned the substanon physical and protection design and tonnd unprotected bus

sections, Maor protection updatimg soas required o ensure detection of all taults

Sew Yook ity 19770 8 e Clark assisted the New York Public service commission i its anadvsic s
operaton mterviens and related work revealed several important pssues that sere vy erfooked by other
mvestivators, He prepared the NY Power Commssion’s List of guestions for Cansolidated Fdison. and
Aasisted e the anals sis ol the reaponse. He subsequentls supervised analytical work condicted by
Conmoliduated Bdison to impros e reliabilin

Venesuela 1978 A conntry-wide blackout occurred durmy aovisit by US President Carter: My, Clink was
domember of g tosman team that spent ene month reviesng all Venezouelan planning and operating
practices. Lhe weam prepared a docoment that included 23 specific recommendations that would reduce
the Tikehhood ot tuture major outazes . President Perez of Venezuela ordered the unihines woimplement all
23 recommendations,

SEodohns Sewfsundband TO82 Sestem expenence and the prospect of greatly mercased imports lead to
anahysis o magor disturbapces and futwee rehabilits . Me, Clark conducted these analyses and prepared
both new planmme ad operating eriteria for the Provinee and anapphication sude for the new crneria

Ple prepared stnethar crteria tor Norway

ESA Midwest 2003 Assistance to certinn entities i the Midwest amd cast subsequent to the 8 14 2003
narthenst blackout. Includes adviee and training of engineering and operations personnel

Testimony Experience

[noadihiion to the experience covered i the brographs Mo Clark has provided expert witness services an

accastons as Listed befow:

Deposinion an catses of Llure of protection 1o prevent enereization and destraction of the generator of
SO0 NI thermad plant during madmtenanee Latigation was betsween the plant osener gl Power and
I iehny and the archect bocmeer responsible tor plant and switchy ard desivn,

Eatensive testumony on the technical teasibility of planning and operating o 1300 ki HVDEO ransmission
syatenm extendmg from the Churehall Falls phint on the Quebee-New foundland border 1o St lohns
Sewtomndland Tesumony addressed steady state and dy namic performance of the line and reccivine
svstent SNew fousd lind seould recenve up o 3095 c U its poseer Trome thas line. Testimony was on behall of
New tound Tabrador FIvdrom action apamst Hydro Quebee

Festioenmy betore the Wisconsin Public Service Commission on behalf of Wasconsm P&L and Favon on
the hmtations to ase o shunt capacitors and static s ar controllers wo extend the capicity of an existing
PSRN sy stem and thereby delay the need for a 345 KV line

Patersive testimony belore the Uah Public Service Commission on behalf of the Uah Association of
Municipal Pover Cooperatives. LAMPS wished to construet a transniission line from Central Uah
Somthwest Urahvamd Nevada Fhe testimony focused on the greater abiliny ol the Nasotations propoa

b 1o serve Sautiwest U rabh relinbly and without jeopardizmg stabilits of the greater il svsiem as
compated o lime proposed by Utiah Power and | izl

Festunomy before the Uned Sttes Tederal Foeray Commission Stall on behall of Davion Power and
Fraht i a dispite between D& and the City of Pigua oy er extent angd 1 pe of interconnection that 15
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necded to unprove telibins of power supply o Pigquee B ot mcluded saisits o substations and ines,
review of Pigua and DE&D cperating practices, stallqualis, and other fictors adfecting interconneated

peldation

Depositions, testimony, and cebuttal testimony betfore | ERC and the Toxas Unliny Commission i support
ol the mercer of Cemral and Southwest and L1 Paso Plectrie Company

Festimtony betore AL and @ Commissioner ol the Califorma Public Utilities Commission regarding usce
al the ISO generation weter mudtphiers (GMN G tar the purpose of quantfy g loss savinas associated
sath OF power delivenies,

Festimmony on behalt ol the CPUCTS Oftiee of Rate Payer Advocutes concernmg SDG& L~ application tar
the SO0 KV Vallev-Rambow project,

Protection Experience

M Clark's protection experience includes s full year as o relay requisition engmeer with General Electric
i the medigm voltaee swichecar departiment in 1466, In that position e was responsihle for preparation
For preection eaquipment destgn o meet ndustriad and ntibiy customer specaitications, Responsibilines
inchrded assemblme the necessars complentent of welay s, laving out the relay pasels. and preparmg

clementiry diagrams tor the relas s, batteries, and breaker tripand close cireaits,

Fortheee vears (1967-3970) he worked as an apphcation eneimeer in the GL [ndustral Power Systems
eneineerig unit i Sehenectads I this assigoment he conducted ~ystem analy sis and relay apphcation
and coordimation studies for farue paper mills, steel plants, and retineries The protection studies included

sty anterconnection protection, coordimation with utility relayine, ¢l

M Clark romed PEEin 19700 and for several yvears continued to condact studies of industrial power
suatemsoanath heavy cmphasis on protective systems. He was solely responasible tor relay selection and
settines i the 200 NI solared poswer system (240N through 138 KN ofthe Amerada Hess retinery in

tie N Ishanads and continies to consult with Amerada Fless today .

I the nd 1970 his responsibilities shifted o EHY plannmg. Tn transmission planning and design
studies for chients i South America he was frequently responsible Tor recommending protective systems
tor spevtad sttanens, meludimg compatibility with existing protective ssstens, out-ul=step blockmg and
ripping sy stens subject toomstability . overs oltage protection for sy stems subject to radial lond rejection
aond selt=excation, comparison o reliability of blocking and unblocking directional comparison schemes
where ssmpathene Tine tip was aospecial problem and others. One study required deselopment ota
detection scheme for mpending sell=excitation based on genertor terminal overvoltage and negativ e field
wurrent relis s

Mr o Claek assasted the New York Poublic Serviee Commission i ss ivestization ot the 1977 New York
iy bluchouw imcluding the rale of protection in thie cascading precess He wdentitiod 7 velay problems
that contributed o the cascadme or delas ed restoration. In 1978 he was the coanthor of arepart ona
cauntry -wnde blachout m N enczuclas The report icluded 23 recommendations to reduce risk of tutare
stnhar occurenes. sy ofwlieh addvessed relay problems that contributed o caseading and restoration
problems

o 1978 Tie s esteated amajor substation burndoswn that was traced oo fault that swas m o pap between
st zone protecton zones, amd which nuerrepied rp cireuns of backep protection thereby preventing
Clearine,

[y 1979 he conducted anextensiv e dynamics study to speeifs a protection sy stem for the Gurd 800 KLY

systemon Venezuelan This coordinated protective sy stem addressed stabiliy and cascading problems with
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ott-uf=step block and trip relay s, overvoltage relav s and @ unit tripping scheme

Hle conducted tafure modes and eftects analysis onca complete nuclear station ausiliary system, including
protection, battery svstems, and automatic controls For starting ol diesels wid emergency coolant drves

Stce 1983 he has conducted a number of cogeneranion protection studies. imcluding voltage levels from
VRO vobts throneh T3S RN I T98S he conducted o coordination study for the Llectrie Bouat Division ot
General Dynaniees facrthity m Connecticut This study covered over 400 protective devices from 220000l
throniel 69 KV

He analy zed the protective caupment and crrenitry that tailed o prevent catastrophic damuauze woa lvee
senerating unit when it was aceidentally encrgized from the EHV system, He provided testimony during

Btgation than tellowed this imcident

i 1981 and 1983 he investigated two breaker falure disturbances Tor a midwest client, bath traced 1o
rebay problems e 69 and 230 kN Problems ineluded swirmg errors and inappropriate relas settings

In 1986 N Clark also investigated the protection problems that could result from the operation of two
parallel 3000 RN Tines with exasting shield wites remuoved. These lines are inan aren where toswer footing
resistinee ranees from 20 to over 230 ohims, Various relay options, mcluding soinve relays sweie
constdered

[n 1986 hie abse documented potential tanlt les el grounding, and protection problems assoctined wath
cogereriativn an distrihution sustemes for e client, and reviewed siv planmed coveneration interconnections
for the same client.

L POST he nvestigated @ TORO disturbance i the Orange and Rocklond systen and identiticd from

e illocraphs and amedations a number of relay problems meludime ssmpathetic tip and out-olstep
PP,

M Clink prepaeed the Power Technologs Course unit on protection and taught this wnat for 17 vears. Ths
course notes tor the unit are used o the eraduate program at the University of Sao Paulo, e has writien
papers onndusteiad plant load sheddimg and on microprocessor bised industrial Toad shedding, He co-
authared o paper oninterconnceetion protection pre blems associated swith customer ow ned ceneration and

savstem dy namics for the annual TEET-TAS mecting i 1986,
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EXHIBIT B

GRID INTERCONNECTION COST CONSIDERATIONS

The cost of connecting solar and wind plants to the electric grid does to some extent
change step-wise with plant size. However, the steps are not well defined and there are other
factors so plant size is not the only determinant of cost.

Interconnections costs vary primarily with the voltage at which the interconnection
occurs. While larger generators will connect at higher voltages and smaller ones at lower
voltages, there is some overlap, say where a certain size generating plant could be
accommodated at 46 kV or 138 kV or a smaller plant could be accommodated at 4 kV or 46 kV.

The significant interconnection cost items are the buswork, circuit breakers, disconnect
switches, transformer, protection, and land for this equipment as well as for new right-of-way if
needed and conductor upgrades. All of these items cost disproportionately more as voltage
increases (4 kV, 12 kV, 25kV, 46 kV, 69 kV, and 138 kV). A circuit breaker, for instance, costs
roughly twice the voltage, i.e., $92K at 46 kV or $276,000 at 138 kV. The same size transformer
costs more when designed for a higher voltage, so transformer costs go up with capacity and
voltage rating. More elaborate switching station arrangements are typically used for reliability
purposes at higher voltages and require more circuit breakers per terminal than at lower voltages
and more land. At the lowest voltages circuit breakers may not be required with less costly fuses
and disconnect switches sufficing. In the limit, pole-top equipment is used and no land is

needed.

A plant large enough to require a 138 kV connection will thus pay far more per kW than




a modestly smaller plant that can be accommodated at 46 kV. The smaller plant may, however,
only have the option of a 138 kV interconnection if there is no 46 kV line nearby.

At the small-plant end, where the generating plant is on a distribution circuit, the costs
are far lower than at "transmission" voltages, but can vary widely. In a very small plant that sits
behind an existing meter and does not cause power delivered to exceed the previously purchased
power level, the cost is likely to be very modest, possibly requiring only some adjustment to
protection or the addition of a communications circuit to trip the plant when the feeder trips, for
safety reasons. The pole-top or padmount transformer and switching and fuse equipment may
not need to be changed.

As the plant size grows relative to existing available distribution feeder equipment at and
near the point of interconnection, costs will at some plant size increase to cover protection
additions and changes, possibly expansion of a single-phase "lateral" to three-phase,
modification of reclosing. etc. A given size plant may require such upgrades at one location but
not at another. Hence costs will not be sharply defined by plant size though larger plants are
more likely to require greater changes to the distribution feeder. A plant close to a substation is
less likely to face upgrade costs than one near the end of a feeder.

While the cost of interconnection does tend to rise with plant size, there are many
variables that make generalizations unreliable. A catalog of typical costs could be assembled by
the utility by choosing an arbitrary assortment of plant locations and pricing cach one for a range

of plant sizes that could be accommodated at each location.

(O]







EXHIBIT C
TPL’S PROPOSED PHONEBOOK FORMAT FOR A TRANSPARENT AND
EFFICIENT DETERMINATION AND APPLICATION OF INTERCONNECTION

COSTS IN HAWALII

The following matrix represents hypothetical information for illustrations purposes only.
The displayed format should reflect what a page in the proposed Phonebook might look like for

each HECO company.

Proposed Format for A HECO Utility Interconnection Phonebook

System
Interconnection Voltage | G8neration [ o oinforcement |C2Pacity Loss) Energy Loss
Type [2] Location Address [3] g Size Tier Adjustment Adjustment
Point ID [1] (kV) (kW) [4] Cost or Credit Factor [6] Factor [6]
($ per kW) [5]
UVWw-123 Feeder #2 |Starting longitude/latitude 12 < 300 1] 1.07 1.04
QOverhead |Ending longitude/latitude <700 100
<1,000 350
XYZ-456 Feeder #3 |Starting longitude/latitude 4 <100 50 1.08 1.06
Overhead |Ending longitude/latitude < 300 120
<500 200

1. Unique utility identifier (e.g., name, number)

2. For example, substation, primary feeder, pole mounted transformer, etc.

3. Other ways (e.g., zip codes) can be used. Information can be provided under suitable restrictions.

4, The value assigned to the highest tier represents the total permissable (Interconnectable) generating capacity.

5. For as many tiers of total interconnectable generating capacity as needed. Negative values represent credit.

6. Multiplier that produce the average equivalent deliverable capacity or energy from the new generator to the system.

As indicated in the table’s footnotes, the values in the “Generation Size Tier” column represent

the total generating capacity that would trigger a change in the expected system reinforcement

cost or credit at the identified location. The bottom (largest) entry in this column signifies the




maximum total capacity that can be allowed at the applicable location. For example, the total

allowable generating capacity for the first (top) interconnection point is 5 MWs,






EXHIBIT D

EXAMPLE OF A PAGE FROM THE INTERCONNECTION PHONEBOOK OF

PACIFIC GAS AND ELECTRIC COMPANY (“PGandE”)

The copy provided on the second page of this exhibit represents a sample from the
interconnection phonebook used by PGandE before the restructuring of the power industry in

California. The following should be noted:

o The interconnections points shown are for high voltage levels (60 kV and
greater). Hence, the total generating capacities that can be interconnected are

quite large with nothing less than 30 MWs.

o Consequently, the interconnection costs listed under the column labeled “*System
Reinforc Adjustment (SRA)” tend to be relatively modest on a per-kW basis.
Such economy of scale may not be as dramatic or common for distribution-level
applications. This means the Phonebook concept might be very important for

secondary and primary distribution voltage cases as well as for subtransmission




Treramission G[) $0-09-050
Pacific Gas and Blectric Company
Incremental [rarsmission [mpact Evaluation (Location Attribute)
DRAFT 1998 Proxy First-Year Ramped Conts
December 15, 1992

COUNTY: ALAMEDA

BUS |CAPACITY| EWERGY
VOLTAGE| LOSS LOES
SUBSTATION ADDRESS CLASS | ADJUST. | ADJUST.

NAME (xv) FACTOR | FACTOR
| (CLAF} | (ELAF)

Page No.: 3

BYSTER
REINFORC.
ADJUSTHENT

LAS POSITAS |SOUTH OF HIGHWAY S80:NEAR INTERSECTION WY 84 230 1.03 V.02

TLAWRENTE RADIATION|NOT AVA)LABLE Fals 1.00 1.00
i s | 1.00 | 1.00
| | |
| | f
| |

L1VERMQRE 1309 RAILRDAD AVE | 80 1.06 1.03

|

MOUNT EDEN 2541 DARWIN ST 135 1.07 1.0
|
i

NEWERK |8453 CLRNA® ROAD | 230 1.08 ¢ 1.03
! | I
! | |
| s | 108 | 1.03
| | |
| p |
| 60 + 1.06 | 1.03
| |
I ! |

| |
NEWARK DISTRIBUT:0|6453 DURHAM ROAD M5 | 1.06 | .03
[ |
\ [
| |
60 | 1.07 | .04
[ I
' |
{ i

l
|
|
PARKS |u.s. armv Base 13N E/O DUMLIN
I
|
{

* Mat » PGLE-cened substation. See the Introduction to the
LOCATION Table for possibie limitstions to [nterconnections.

"
~
-

.
N
F 3
™




CERTIFICATE OF SERVICE

The foregoing Opening Statement of Position was served on the date of filing by hand

delivery or electronically transmitted to each such Party.
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P.O. Box 541

Honolulu, Hawaii 96809
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Al Place, Suite 1800
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Suite 2200
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530 South King Street, Room 110
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WILLIAM V. BRILHANTE JR., ESQ.

MICHAEL J. UDOVIC, ESQ.

DEPARTMENT OF THE CORPORATION COUNSEL
COUNTY OF HAWALII

101 Aupuni Street, Suite 325

Hilo, Hawaii 96720

MR. HENRY Q CURTIS

MS. KAT BRADY

LIFE OF THE LAND

76 North King Street, Suite 203
Honolulu, Hawaii 96817

MR. CARL FREEDMAN
HAIKU DESIGN & ANALYSIS
4234 Hana Highway

Haiku, Hawaii 96708
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Electronically transmitted
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MR. WARREN S. BOLLMEIER 11 Electronically transmitted
PRESIDENT

HAWAII RENEWABLE ENERGY ALLIANCE

46-040 Konane Place, #3816

Kaneohe, Hawaii 96744

DOUGLAS A. CODIGA, ESQ. Electronically transmitted
SCHLACK ITO LOCKWOOD PIPER & ELKIND

TOPA FINANCIAL CENTER

745 Fort Street, Suite 1500

Honolulu, Hawaii 96813

Counsel for BLUE PLANET FOUNDATION

MR. MARK DUDA Electronically transmitted
PRESIDENT

HAWAII SOLAR ENERGY ASSOCIATION

P.O. Box 37070

Honolulu, Hawaii 96837

MR. RILEY SAITO Electronically transmitted
THE SOLAR ALLIANCE

73-1294 Awakea Street

Kailua-Kona, Hawaii 96740

MR. JOEL K. MATSUNAGA Electronically transmitted
HAWAII BIOENERGY, LLC

737 Bishop Street, Suite 1860

Pacific Guardian Center, Mauka Tower

Honolulu, Hawaii 96813

KENT D. MORIHARA, ESQ. Electronically transmitted
KRIS N. NAKAGAWA, ESQ.

SANDRA L. WILHIDE, ESQ.

MORIHARA LAU & FONG LLP

841 Bishop Street, Suite 400

Honolulu, Hawaii 96813

Counsel for HAWAII BIOENERGY, LLC
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SEMPRA GENERATION

101 Ash Street, HQ 12

San Diego, California 92101




MR. CLIFFORD SMITH Electronically transmitted
MAUI LAND & PINEAPPLE COMPANY, INC.

P.O. Box 187

Kahului, Hawaii 96733

MR. ERIK KVAM Electronically transmitted
CHIEF EXECUTIVE OFFICER

ZERO EMISSIONS LEASING LLC

2800 Woodlawn Drive, Suite 131

Honolulu, Hawaii 96822

MR. JOHN N. REI Electronically transmitted
SOPOGY INC.

2660 Waiwai Loop

Honolulu, Hawaii 96819

GERALD A. SUMIDA, ESQ. Electronically transmitted
TIM LUI-KWAN, ESQ.

NATHAN C. NELSON, ESQ.

CARLSMITH BALL LLP

ASB Tower, Suite 2200

1001 Bishop Street
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Counsel for HAWAII HOLDINGS, LLC,
dba FIRST WIND HAWAII

MR. CHRIS MENTZEL Electronically transmitted
CHIEF EXECUTIVE OFFICER
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ATTORNEY AT LAW, A LAW CORPORATION

1050 Bishop Street, #514
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